University of New Orleans

ScholarWorks@UNO
Electrical Engineering Faculty Publications

Department of Electrical Engineering

6-1977

SiO2-Si film-substrate reflection polarizers for different mercury
spectral lines
A.-R. M. Zaghloul
R. M.A. Azzam
University of New Orleans, razzam@uno.edu

Follow this and additional works at: https://scholarworks.uno.edu/ee_facpubs
Part of the Electrical and Electronics Commons, and the Optics Commons

Recommended Citation
A.-R. M. Zaghloul and R. M. A. Azzam, "SiO2-Si film-substrate reflection polarizers for different mercury
spectral lines," Appl. Opt. 16, 1488-1489 (1977)

This Article is brought to you for free and open access by the Department of Electrical Engineering at
ScholarWorks@UNO. It has been accepted for inclusion in Electrical Engineering Faculty Publications by an
authorized administrator of ScholarWorks@UNO. For more information, please contact scholarworks@uno.edu.

Fig. 1. The least polarizing film thickness d for SiO2-Si p-(O) and
s-(∆) suppressing reflection polarizers as functions of the wavelength
λ. λ and d are in angstroms.
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In this Letter, we present data on SiO2-Si film-substrate
reflection polarizers designed to operate at different mercury
spectral lines. We carried out the design at different wave1488
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Fig. 2. The polarizing angle of incidence φ for SiO2-Si p-(O) and
s-(∆) suppressing reflection polarizers as functions of the wavelength
λ. φ is in degrees, and λ is in angstroms.

tiple of the film-thickness period Dφ p's 1 to the least polarizing
film thickness dp's, we obtain a film thickness at which the
film-substrate system acts as a reflection p-suppressing po
larizer at φp and as a reflection s-suppressing polarizer at φs.
It is interesting to note that the condition φp — φs = 0 + leads
to a nonreflecting film-substrate system.
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Fig. 3. The unextinguished reflectances Rs and Rp at the polarizing
angle for SiO2-Si p- and s -suppressing reflection polarizers, respec
tively, as functions of the wavelength λ (in angstroms).

lengths for the SiO 2 -Si system. The procedure explained in
Ref. 1 was used with p = 0 (for p-suppressing polarizers) and
p = ∞ (for s-suppressing polarizers). The chosen wavelengths
are the spectral lines of mercury: λ = 2537 A, 3131 A, 3341 A,
3650 A, 4046 A, 4358 A, and 5461 A; and the He-Ne laser light
of λ = 6328 A. The optical properties of SiO 2 and Si are 1.50,
1.487, 1.48, 1.475, 1.47, 1.46, 1.45, and 1.46; (1.67, -;'3.59),
(4.90, -j3.63), (5.06, -j3.04), (6.63, -j2.74), (5.63, -j0.29),
(4.83, -j0.116), (4.07, -j0.033), and (3.85, -;0.02), respec
tively.
The results are shown graphically in Figs. 1-3.2 Figure 1
shows the dependence of the least polarizing film thickness
on the wavelength for p - and s -suppressing polarizers. It is
clear that the least polarizing film thickness increases
monotonically with the wavelength for both kinds of polar
izers. The polarizing angle for both kinds of polarizers does
not show a similar monotonic behavior with the wavelength
(Fig. 2). Figure 3 shows the unextinguished reflectance as a
function of wavelength for the two kinds of polarizers. It is
clear that better polarizers (with higher values of the unex
tinguished reflectance component) are obtainable at smaller
wavelengths, where the extinction coefficient is larger.
A look at the φ-λ curve, Fig. 2, shows that the difference (φp
- φs) decreases with the wavelength in certain regions of λ,
so we expect the difference to approach zero by the appro
priate choice of materials. By adding the appropriate mul
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